Transient dimerization and interaction with ERGIC-53 occur in the fibroblast growth factor receptor 3 early secretory pathway.
The fibroblast growth factor receptor 3 (FGFR3) secretory pathway includes N-linked glycosylation in the endoplasmic reticulum where a stringent quality control system ensures that only correctly folded receptor reaches the cell surface from where mature-functional FGFR3 signals upon ligand-mediated dimerization. We have previously shown that the increased kinase activity associated with FGFR3 bearing the thanatophoric dysplasia type II (TDII) mutation hampers its maturation, enabling the receptor to signal from the endoplasmic reticulum. Here we investigate if this biosynthetic disturbance could be explained by premature dimerization of the receptor. Our observations show that a limited fraction of the immature high-mannose, mutant receptor dimerizes in the early secretory pathway, as does the immature wild type FGFR3. In contrast, the mature fully glycosylated wild type receptor reaches the cell surface as monomer suggesting that dimerization is a transient event. The kinase activity of mutant FGFR3 is not required for dimerization to occur, although it increases dimerization efficiency. Furthermore, mutant FGFR3 trans-phosphorylates the immature wild type receptor indicating that dimerization occurs in the endoplasmic reticulum. Visualization of protein interaction inside the secretory pathway confirms receptor dimerization. In addition, it shows that both wild type and TDII FGFR3 interact with the mannose-specific lectin ERGIC-53. We conclude that transient dimerization is an obligatory step in FGFR3 biosynthesis acting as a pre-assembly quality control mechanism. Furthermore, the TDII/ERGIC-53 complex formation may function as a checkpoint for FGFR3 sorting downstream the endoplasmic reticulum. These findings have implications for understanding the pathogenesis of FGFR3-related disorders.